As well as experiencing episodes of depression and mania or hypomania, some individuals with bipolar disorder report more short-lived, or less intense, fluctuations in mood on an ongoing basis. Ongoing mood instability is also present in cyclothymic disorder, which by definition involves frequent, brief mood swings.

There is a clear need for effective interventions for this inter-episode mood instability (IMI). First, it is relatively common: the 12-month prevalence of cyclothymic disorder is around 1% \[[@CR1]\], and whilst the prevalence of IMI within bipolar I and II disorder is rarely reported, one study found around half of participants in their sample with euthymic bipolar I or II disorder to show marked current mood instability \[[@CR2]\]. Second, addressing IMI may represent an opportunity for secondary prevention and healthcare cost reduction as it is associated with risk of developing a personally and financially costly full depressive or manic episode \[[@CR3]\]. Third, there is evidence that IMI itself is associated with significant distress and impairment in the form of increased psychiatric comorbidity (anxiety disorders, substance use \[[@CR4]\]) and poorer functioning \[[@CR5], [@CR6]\].

Currently, there is no established pharmacological strategy for IMI; moreover, relatively few pharmacological treatment trials focus upon it as a feature of bipolar disorders (BDs) \[[@CR7]--[@CR9]\]. Existing recommended psychological therapies for bipolar disorder typically address depression or relapse risk rather than IMI, which is rarely measured in trials of these therapies. Whilst there are a small number of published studies investigating psychological therapies for cyclothymic disorder \[[@CR10]--[@CR12]\], none specifically addresses IMI across the full bipolar spectrum as reflected in both therapy design and inclusion criteria.

To address this treatment gap, we have taken an existing psychological therapy that addresses mood instability in personality disorders (dialectical behaviour therapy (DBT) \[[@CR13]\]) and adapted it for IMI. DBT directly addresses "stable instability" of mood (whereby variable mood is the expected pattern) and contains both emotional acceptance techniques such as mindfulness and emotional change techniques. Nevertheless, some adaptations are likely to be necessary for clients with IMI: standard DBT targets key processes hypothesised to contribute to mood instability related to negative emotion (e.g. anger, sadness), but does not equip patients to manage hypomanic mood states. In addition, the primary outcomes in trials of standard DBT (mainly around self-injury) do not address key areas of concern for individuals with bipolar disorder, such as presence and persistence of depressive and manic states. This suggests that bespoke development and testing of this approach in this population is required. Several studies have examined modified versions of DBT as an intervention for bipolar disorder with encouraging results \[[@CR14]--[@CR17]\]; however, none has been fully powered randomised controlled trials in adults, none has specifically selected those with IMI and none has included individuals across the full bipolar spectrum. In response, we have developed a DBT-informed therapy programme adapted for IMI (the ThrIVe-B programme).

Prior to conducting a randomised pilot trial of ThrIVe-B, we wished to address uncertainties regarding the acceptability of the intervention and of key future trial procedures. This included recruitment of this patient group, who are not specifically identified by existing health care services. Case series evaluation is commonly used as a first step to address such uncertainties \[[@CR18]\], as well as to conduct preliminary assessment of safety in a small number of individuals. Because our intervention is group-based and therefore does not lend itself to traditional case series methodology, we conducted an uncontrolled (open) feasibility study of two consecutive iterations of the programme. Our aims were to ascertain (i) the likely acceptability of the intervention to patients, to inform further treatment development; (ii) the feasibility and acceptability of study procedures, to inform a future randomised pilot trial; (iii) the extent to which any changes in clinical and process outcome measures are consistent with the intervention having potential as a safe and effective approach for this client group (assessed through pattern of improvement/deterioration in symptoms, including suicidality, and incidence of serious adverse events resulting from trial involvement). In addition, we sought to examine the performance of candidate outcome measures in terms of pre-post treatment correlations and potential sensitivity of the measures to detect change over the course of treatment.

Method {#Sec1}
======

Trial design {#Sec2}
------------

Ours was an uncontrolled (open) trial with outcome evaluation points post-treatment and 6 months post-treatment. The study protocol is supplied as an additional file.

Participants {#Sec3}
------------

Participants were required to be aged 18 or above and to have current bipolar mood instability, the definition of this being informed by DSM-V criteria for cyclothymic disorder (over the past 2 years numerous periods with hypomanic symptoms that do not meet criteria for a hypomanic episode and numerous periods with depressive symptoms that do not meet criteria for a depressive episode, continuing into the past month), and to be willing to engage in psychological therapy that focusses primarily on ongoing mood instability and its consequences. Because of the focus upon IMI as a trait that occurs across the bipolar spectrum, participants were required to meet DSM-IV \[[@CR19]\] criteria for a bipolar spectrum condition (bipolar I disorder, bipolar II disorder, bipolar disorder not otherwise specified or cyclothymic disorder).

Patients were not able to participate in the study if they were currently experiencing mania or substance dependence disorder, were at high risk of attempting suicide (judged to be at immediate risk, according to the local research centre risk assessment tool), were currently receiving other psychological therapy, potentially placed other group members at significant risk (for example, through reported history of physical violence in similar settings) or lacked capacity to consent to research participation. Individuals presenting with another area of difficulty that the therapist and participant believed should be the primary focus of intervention (for example, prominent symptoms of post-traumatic stress disorder) were not included in the study, nor were individuals presenting with difficulties characteristic of borderline personality disorder rather than bipolar disorder (frequent and serious deliberate self-harm, marked disturbance in ability to form or maintain interpersonal relationships), as standard DBT is likely to be a more appropriate intervention for this group.

Potential participants were identified and approached by staff members in mental health assessment teams. Other than assessment, short-term support and medication advice, participants were not receiving ongoing secondary mental health care support.

As this was the first formal investigation of this subgroup, we did not pre-specify a target recruitment rate. Instead, we sought to use the findings to estimate recruitment rate for a subsequent controlled feasibility study. Informally, we considered that a recruitment rate of below two participants a month would be of concern for future studies because this would result in a long wait for participants to commence the group treatment.

We also surveyed clinicians from local mental health teams about their view of the therapy approach. A total of 10 clinicians participated in the survey, with four completing a brief semi-structured interview.

### Intervention {#Sec4}

The intervention consisted of 16 sessions of group skills training, supported by individual meetings of up to 30 min that occurred approximately monthly for each person over the 4 months of group sessions. In addition, there were two "booster" group sessions at 3 and 6 months post-intervention.

Content of group sessions was informed by DBT and followed a modular format: mindfulness I (2 sessions), emotion regulation (5), mindfulness II (2), distress tolerance (2), interpersonal effectiveness (4) and consolidation (1). Content was developed in consultation with individuals with personal experience of bipolar disorder and followed five key principles of DBT: (i) clearly structured treatment; (ii) application of behavioural therapy; (iii) emphasis on validation of emotional response; (iv) dialectical stance, balancing acceptance and change; and (v) integration of mindfulness practice \[[@CR20]\]. Topics covered included skills for observing events, thoughts, emotions and bipolar symptoms without reacting impulsively, balancing lifestyle and activities to maximise mood stability and healthy rather than hypomanic positive mood, skills for downregulating emotion and negotiating interpersonal difficulties (which are often a consequence and a trigger of bipolar mood swings).

The group therapy sessions were delivered by two therapists. Individual sessions were with one of the two therapists, ensuring that all clients had the opportunity to meet separately with each therapist at least once during the programme. Therapy was delivered within a specialist psychological therapies service for adults with mood disorders.

In the current study, we ran the ThrIVe-B programme twice consecutively.

Outcomes {#Sec5}
--------

### Diagnostic evaluation {#Sec6}

All participants were individuals diagnosed by their clinician as having (or probably having) bipolar or cyclothymic disorder. In addition, diagnosis was assessed by the research team using the structured clinical interview for DSM-IV \[[@CR21]\], supervised by a clinical psychologist experienced in the use of the SCID.

### Primary outcome measures: acceptability and feasibility {#Sec7}

Acceptability of the therapy was measured in terms of (i) proportion of participants completing treatment (defined as attending at least 50% of the 16 group therapy sessions), (ii) participant ratings of treatment satisfaction, (iii) qualitative analysis of semi-structured interviews with participants at the end of therapy, (iv) clinician satisfaction ratings and (v) qualitative analysis of semi-structured interviews with clinicians. Overall participant satisfaction with the treatment was rated on a scale from 1 (very dissatisfied) to 4 (very satisfied); these data were collected as part of the standard service patient experience measure post-treatment. A more detailed measure of participant satisfaction was developed specifically for this study and asked participants, post-treatment and at follow-up, to rate their satisfaction on a scale from 1 (not at all) to 4 (very much so) with therapy content, group aspect, smartphone app, length of treatment, frequency of contact, fit with other commitments, discharge process and the ThrIVe-B programme. Neither measure has been externally validated.

Acceptability of the study procedures was addressed through qualitative analysis of the participant interviews and rates of completion of research measures. Feasibility was assessed via recruitment rate and qualitative analysis of interviews with clinicians.

### Secondary outcome measures {#Sec8}

#### Measures of symptoms {#FPar1}

Manic symptoms were assessed using the 11-item, observer-rated Bech-Rafaelsen Mania Rating Scale (BMRS) \[[@CR22]\] pre- and post-intervention. The BMRS has been shown to have adequate internal consistency and construct validity. The Altman Scale for Rating Mania (ASRM) \[[@CR23]\], a five-item self-report measure of (hypo)manic symptom level, was completed on a session-by-session basis during the intervention: scores were used to inform and support therapy.

Depressive symptoms were measured using the nine-item Patient Health Questionnaire (PHQ9) \[[@CR24]\], a widely used measure that can be used both to grade depressive symptom severity and establish probable presence of a major depressive episode pre- and post-intervention. The 21-item Beck Depression Inventory, second edition (BDI-II) \[[@CR25]\] was also completed pre- and post-intervention, as well as on a session-by-session basis and at 6 months post-intervention.

Bipolar symptoms were also measured using the 16-item Internal State Scale (ISS) \[[@CR26]\], which produces scores on four dimensions of depression, wellbeing, activation and perceived conflict.

Given high levels of anxiety amongst those with BD \[[@CR27]\], the seven-item Generalised Anxiety Disorder Scale (GAD) \[[@CR28]\] was used. As a general measure of psychiatric symptomatology, we included the 10-item Clinical Outcomes in Routine Evaluation Scale (CORE-10) \[[@CR29]\].

#### Measures of sense of personal recovery and quality of life {#FPar2}

The 36-item Bipolar Disorder Recovery Questionnaire (BDRQ) \[[@CR30]\] was included as a measure of sense of personal recovery in people with bipolar disorder, as distinct from symptomatic or medical recovery. The BDRQ has been found to have adequate internal consistency and convergent validity. Finally, we included a measure of quality of life developed to be specific to individuals with bipolar disorder, the 12-item Brief Quality of Life in Bipolar Disorder scale (QoL.BD) \[[@CR31]\].

#### Clinical process measures {#FPar3}

Based upon the hypothesised core mechanisms of action of our intervention, we included measures of impulsive response to positive emotion (UPPS-P Impulsive Behaviour Scale \[[@CR32]\]), avoidance behaviour (BADS: Behavioural Avoidance in Depression Scale \[[@CR33]\]), mindfulness skills (KIMS: Kentucky Inventory of Mindfulness Skills \[[@CR34]\]) and interpersonal functioning (IIP-32: Inventory of Interpersonal Problems---short version \[[@CR35]\]). We also measured problematic beliefs about bipolar mood states (Brief-HAPPI: Brief Hypomanic Attitudes and Positive Predictions Inventory \[[@CR36]\]) and a single-item asking about sense of fit with the group as social identification with treatment group may predict reduction of depression symptoms in individuals with unipolar depression \[[@CR37]\]. Participants used a purpose-built smartphone application during part of the therapy within which they rated their mood at least once daily and viewed coping suggestions they had pre-entered. Findings pertaining to the application are not reported here.

#### Intervention and trial safety {#FPar4}

This was assessed through examination of (i) rate of symptom deterioration (overall and with respect to suicidality) and (ii) rate of serious adverse events judged to be a consequence of the therapy or trial.

Procedure {#Sec9}
---------

After giving written, informed consent to a member of the study team, participants completed a research interview including relevant sections of the SCID to determine study eligibility. Eligible participants wishing to continue then completed the acceptability, outcome and process measures. All participants used the monitoring app for 1 week prior to the first group therapy session. Participants returned completed BDI-II and ASRM measures to each group therapy session. Mid-way through the programme, participants completed the process measures.

Following the final group therapy session, participants completed a post-treatment interview including the SCID mood disorders section for the period since initial assessment, and the acceptability, outcome and process measures.

Six months after the end of the intervention phase, participants completed the SCID mood disorders section for the period since the previous assessment, the BDI-II and ASRM and measures of quality of life (QoL.BD), recovery (BDRQ) and acceptability of the intervention.

Sample size {#Sec10}
-----------

We aimed to recruit sufficient numbers for two iterations of the therapy programme, with each therapy group containing between 4 and 8 participants.

Blinding {#Sec11}
--------

Because of the absence of a comparator arm, neither participants nor assessors were blind to participant allocation.

Statistical methods {#Sec12}
-------------------

Descriptive statistics were used to summarise participant flow through the study and responses on quantitative measures of acceptability. To examine changes on clinical and process measures, means and standard deviations were calculated, as were effect sizes of change in scores from pre- to post-treatment \[(μ2 − μ1)/pre-treatment SD\]. For each participant, reliable change in their scores from pre- to post-treatment was calculated using the reliable change index (RCI: SEdiff *=* SD1√2 √1 − *r*) \[[@CR38]\]. Analyses were per protocol (PP: including only those attending at least 50% of sessions) and intention to treat (ITT), using all data available, regardless of treatment received. Bivariate correlations were conducted to examine pre-post correlations within measures.

Qualitative data were subjected to thematic analysis. Transcripts from interviews with participants were coded by one rater, and a preliminary thematic framework developed. The transcripts were then coded by a second rater using the framework. Discrepancies in coding, and modifications to the framework, were discussed and a joint framework agreed. The transcripts were then recoded by rater 2 following the agreed framework.

Transcripts from interviews with staff were subjected to thematic analysis by a single rater and common themes identified.

Results {#Sec13}
=======

Recruitment and participant flow {#Sec14}
--------------------------------

Recruitment and data collection took place between January and July 2015 with follow-up ending in June 2016, when the final piece of data had been collected.

Eighteen individuals either contacted the study directly or gave consent for their clinician to pass their details to the research team. A total of 15 participants were assessed for eligibility; of these, three did not continue with the study, one person being ineligible to take part and two opting not to take part. Consequently, 12 people commenced the intervention, a rate of two participants entering the study per month and nine completed it (defined as attending at least 50% of group therapy sessions). Reasons for non-completion included change in work circumstances (1), not finding the approach to be helpful/being too unwell to attend (1) and unknown (1). The median number of group therapy sessions attended for those commencing treatment was 13/16 (range 3--16). Of the 12 individuals commencing treatment, 10 completed the research follow-up assessments at post-treatment and 6 months post-treatment. Recruitment and retention information is displayed in Fig. [1](#Fig1){ref-type="fig"}. Fig. 1Study flow chart (adapted CONSORT diagram)

Participant characteristics {#Sec15}
---------------------------

Of the 12 individuals commencing therapy, 9 were female; the mean age of participants was 42 (SD 11). All participants were of white British ethnicity; the majority were married and in employment. Five were found to meet criteria for bipolar I disorder, five for bipolar II disorder and two for bipolar disorder not otherwise specified. The majority of participants were prescribed psychiatric medication. Table [1](#Tab1){ref-type="table"} gives details of participant characteristics. Table 1Baseline characteristics of the sample**VariableNumber (%) / Mean (SD)**Age (M (SD))42 (11)Gender9 (75%) female3 (25%) maleEthnicity12 (100%) white BritishMarital status7 (58%) married5 (42%) singleEmployment status8 (67%) employed1 (8%) retired3 (25%) unemployedResearch diagnosis5 (42%) bipolar I disorder5 (42%) bipolar II disorder2 (17%) bipolar disorder NOS% prescribed mood stabilising medication7 (58%)% prescribed antidepressant medication7 (58%)% prescribed any psychiatric medication8 (67%)

Participant acceptability ratings {#Sec16}
---------------------------------

Nine out of 10 participants reported being mostly or very satisfied with treatment at post-treatment, with all reporting being at least slightly satisfied with the ThrIVe-B programme at 6 months follow-up. The areas associated with highest satisfaction were group-based nature of the treatment, length of treatment, frequency of contact with therapists and the referral and discharge process. The area associated with the lowest satisfaction was the use of the smartphone application. See Table [2](#Tab2){ref-type="table"} for acceptability ratings. Table 2Acceptability ratings post-treatment and at follow-up**ItemValid,*n*RangeMean (SD)Valid,*n*RangeMean (SD)**How satisfied were you with the type of treatment that you received?101--43.2 (0.92)------The things we covered in this therapy programme have been helpful to me72--42.86 (0.90)102--43.20 (0.92)I have been happy with the group-based nature of this therapy programme71--43.00 (1.15)92--43.44 (0.73)I have been happy with the use of a smartphone application within this therapy programme71--42.28 (1.38)101--42.40 (1.07)I am happy with the length of this treatment programme72--43.00 (0.82)102--43.30 (0.82)I have been happy with the frequency of contact with therapists over the course of the therapy programme73--43.85 (0.38)103--43.60 (0.52)It was easy to fit in this therapy programme alongside my commitments71--42.71 (1.11)101--42.90 (0.99)I am happy with the process for referring me on or discharging me from the service62--43.50 (0.84)101--43.40 (0.97)I am satisfied with the ThrIVe programme as a treatment71--43.00 (1.15)102--43.10 (0.99)Items are rated from 1 (not at all) to 4 (very much so) other than the first item which is rated from 1 (very dissatisfied) to 4 (very satisfied). Due to an error, 3 participants completed overall acceptability rating post-treatment, but did not complete the detailed measure

Qualitative information pertaining to acceptability {#Sec17}
---------------------------------------------------

Three overarching themes were identified: *engagement* in therapy, *process* of therapy and *impact* of therapy. Each of these contained second and third-order subthemes (see Supplementary Material [1](#MOESM1){ref-type="media"}). The engagement theme included valued aspects of the therapy delivery and structure and potential areas for improvement. The aspects mentioned most frequently by participants as positive included the balance of individual and group sessions and the presence of individual contact. All participants gave opinions on the app, including suggestions for improvements in delivery and content. Within the process theme, all but one participant commented upon the benefit of being in a group of people with similar experiences, with individual participants also commenting on specific aspects of this such as learning from others, and the group itself being an incentive for attendance. Two participants voiced disadvantages of the group aspect of the therapy, namely feeling different and isolated from others and not wanting to hear about or share problems. With regard to therapy content, all modules were mentioned as helpful by at least one participant. As well as learning skills, learning more about oneself and having the space to reflect were seen as valuable. Where difficulty or dissatisfaction the content of the therapy was voiced, this was in terms of knowing the concepts, but it being hard to apply in practice/in the moment, techniques being less effective in severe mood states, already using some of the ideas before coming to the group and a sense that mood swings are not within personal control.

In terms of the impact of therapy, the most commonly cited changes in intrapersonal behaviour included increased acceptance of the self, internal events and external events; ability to step back from emotions and situations; ability to make better choices (rather than acting impulsively); and being able to let go of experiences. The ability to observe others and see things from their perspective was the most commonly endorsed aspect of interpersonal behavioural change. Participants who commented upon impact on symptoms reported symptoms persisting, but also symptom reduction and stabilisation of mood. It is notable that some participants endorsed both persistence of symptoms and improvement or stabilisation. Four participants commented upon a sense that therapy had prevented symptoms worsening. Impact on relationships was described by participants as including positive effects of change in themselves on others around them and a sense of building better relationships. Some participants also commented that therapy impacted positively upon their functioning at work.

Referrer and clinician feedback {#Sec18}
-------------------------------

All 10 staff considered the group format and length of treatment acceptable and appropriately placed in the care pathway and viewed DBT as an appropriate intervention for this population. The use of the smartphone application in the group was viewed least positively of all aspects of the intervention. Overall, 9/10 clinicians were "very much" satisfied with the programme as a treatment option for their clients, and one "moderately".

Common themes identified from the semi-structured interviews were a distinction between different types of BD and the treatments that best suit each type, the state of current provision for this patient group in services, the suitability of a group intervention for people with BD and specific comments and recommendations for ThrIVe-B groups. In summary, clinicians described the ThrIVe-B approach as likely to be appropriate for people with bipolar spectrum conditions who sought psychological and functional support in the community or for those with cyclothymic disorder and less appropriate for those tending to become very unwell very quickly, resulting in hospital admission. Clinicians spoke of the limitations of the current provision, acknowledging that people with BD are often excluded from primary care psychological therapies and that those who do receive a service from secondary care are more likely to be offered care coordination rather than psychological intervention. They all spoke positively about the benefits of providing psychological interventions in a group environment; however, they noted this would not suit all participants.

Study and therapy safety {#Sec19}
------------------------

There was one serious adverse event (a participant tried to end their life) 4 months after the end of the treatment phase (2 months before the final follow-up point): this was judged not to be a result of the therapy or the trial procedures.

As another means of assessing safety of the intervention, we explored change in self-reported frequency of suicidal ideation (score on item 9 of PHQ9) from baseline to end of treatment. In no participants did this increase: three participants reported no ideation at baseline and this remained the case post-treatment; in two participants, ideation was reported at baseline and did not change; five participants reported ideation at baseline but not at the end of treatment.

Secondary outcome measures {#Sec20}
--------------------------

### Symptoms, sense of personal recovery and quality of life {#Sec21}

Mean scores on the clinical outcome measures at baseline, post-therapy and at 6 months post-end of intervention are given in Table [3](#Tab3){ref-type="table"}. Also, displayed are pre-post correlations for each measure and the number of participants showing reliable improvement, reliable deterioration and no change upon each clinical outcome measure for both per protocol and ITT analyses. Table 3Mean scores and change on clinical outcome measures at baseline and follow-up assessments**VariableBaseline, mean (SD)**\
**whole samplePre-treatment, mean (SD)**\
**ITT/PP samplePost-treatment, mean (SD)Pre-post correlation (*R*)Effect size (*d*)Reliable change (deterioration, no change, improvement)Six months post-treatment follow-up, mean (SD)**BDI-II32.75 (11.66)ITT30.30 (11.23)15.60 (10.81)0.421.310, 3, 721.80 (13.03)PP29.67 (11.72)13.00 (7.45)0.441.420, 2, 719.78 (12.04)PHQ918.25 (6.34)ITT17.50 (6.67)10.00 (7.09)0.641.120, 4, 6--PP16.78 (6.65)8.56 (5.75)0.591.240, 3, 6GAD713.92 (5.47)ITT12.90 (5.43)4.90 (3.18)0.111.470, 2, 8--PP13.11 (5.71)4.89 (3.37)0.111.440, 2, 7BMRS4.08 (6.40)ITT2.40 (2.59)1.70 (2.54)0.970.270, 10, 0--PP2.56 (2.70)1.89 (2.62)0.970.250, 9, 0ASRM^1^3.75 (4.39)ITT4.40 (4.55)5.30 (2.11)0.360.202, 6, 26.00 (4.27)PP4.67 (4.74)5.67 (1.87)0.310.212, 5, 26.33 (4.39)CORE-1020.08 (6.20)ITT19.80 (6.71)12.30 (7.39)0.301.121, 3, 6--PP19.33 (6.95)10.89 (6.25)0.211.221, 3, 5QoL.BD^2^28.91 (8.35)ITT30.00 (6.61)38.67 (7.86)0.231.310, 5, 434.40 (10.50)PP30.50 (6.89)40.25 (6.69)0.121.420, 4, 435.44 (10.57)BDRQ1877.63 (255.25)ITT1910.40 (268.54)2179.39 (489.33)0.521.001, 4, 51994.58 (230.13)PP1951.14 (249.92)2240.02 (477.51)0.550.811, 4, 42022.77 (225.03)ISS Activation210.83 (150.12)ITT236.00 (148.56)179.00 (144.03)0.570.380, 8, 2--PP252.22 (147.88)192.22 (146.18)0.540.540, 7, 2ISS Conflict205.00 (133.52)ITT198.00 (128.31)114.00 (72.60)0.780.650, 7, 3--PP195.56 (135.84)115.56 (76.83)0.790.590, 6, 3ISS Wellbeing98.33 (67.53)ITT108.00 (70.36)144.00 (87.71)0.820.510, 8, 2--PP118.89 (65.09)157.78 (80.74)0.740.600, 7, 2ISS Depression109.17 (52.99)ITT96.00 (47.19)66.00 (67.36)0.570.641, 5, 4--PP90.00 (45.83)51.11 (51.10)0.350.850, 5, 4Nine participants completed 6 months post-treatment follow-up*ITT* intention-to-treat sample (*n* = 12), *PP* per protocol sample (*n* = 9), *BDI-II* Beck Depression Inventory---second edition, *PHQ9* Patient Health Questionnaire, *GAD7* Generalised Anxiety Disorder Scale, *BMRS* Bech-Rafaelson Mania Rating Scale, *ASRM* Altman Scale for Rating Mania, *CORE-10* Clinical Outcomes in Routine Evaluation Scale, *QoL.BD* Brief Quality of Life in Bipolar Disorder Scale, *BDRQ* Bipolar Disorder Recovery Questionnaire, *ISS* Internal State Scale^1^Completed prior to session 1 of therapy^2^ITT *n* = 11; PP *n* = 8

As can be seen, mean levels of anxiety and depression reported by participants were clinically significant at baseline, with mean BDI-II score in the severe range, mean PHQ9 score moderately severe, mean GAD7 score moderate and general distress and impairment (as measured by the CORE-10) in the moderate to severe range. In contrast, mean BRMS and ASRM scores fell in the non-clinical range.

Mean score on the QoL-BD at baseline fell within one standard deviation of mean score on this measure in a sample of individuals with bipolar disorder prior to commencing a psychoeducation intervention (35.356 \[SD 10.10\]) \[[@CR39]\], whilst mean score on the BDRQ (sense of personal recovery) fell more than one standard deviation below mean score in a sample of individuals with bipolar disorder who took part in the original measure validation study (2357.7 \[SD 414.0\]: Jones et al. \[[@CR30]\]).

As a means of assessing the possible sensitivity of the outcome measures to detect change in post-treatment, we used the RCI. This indicated reliable improvement in at least half of the participants on the following measures: BDI-II, PHQ9, GAD7, CORE, BDRQ (ITT analyses) and QoL-BD (PP analysis only). Without a comparison group, it is not possible to infer any effect of treatment upon scores on these measures; however, the presence of reliable change in at least half of the sample is consistent with the possibility that these measures could be sensitive to treatment effects.

In contrast, for the majority of participants, no reliable change was observed in scores on the Bech Mania Scale, ASRM and ISS.

Use of the RCI and consideration of effect size also allowed us to explore the extent to which patient outcomes were consistent with this being a safe and effective treatment. In almost all participants where change was observed, this was in the direction of reliable improvement. Whilst the current study design cannot test efficacy, this finding supports a case for further investigation. Reliable deterioration was observed on only three measures: the ASRM (*n* = 2), BDRQ (*n* = 1) and CORE-OM (*n* = 1). That this pattern was not observed across their scores on other measures of symptoms and quality of life suggests that there was not a subgroup of individuals upon which the treatment may have had a marked deleterious effect.

In SCID interviews conducted at the end of treatment, 5/10 participants reported at least one episode of depression and 5/10 reported at least one episode of hypomania since the baseline assessment, with 7/10 reporting at least one episode of any type. Six months after the end of treatment, 5/10 reported depression and 2/10 hypomania, with 7/10 reporting at least one episode of any type. No participants reported experiencing mania over the course of the study.

### Clinical process measures {#Sec22}

Table [4](#Tab4){ref-type="table"} gives mean scores on process measures at baseline, midway through therapy and post-treatment, as well as the results of reliable change analyses on per protocol data. Reliable change was observed in at least half of participants on the following measures: HAPPI, UPPS-P NU and UPPS-P PU, and for all but one data point, change was in the direction of reliable improvement. Again, effect of treatment upon these scores cannot be inferred; nevertheless, the presence of reliable change in at least half of the sample on these measures is consistent with the possibility that these measures could be sensitive to treatment effects. Table 4Mean scores and change on process measures at baseline and follow-up assessments (PP sample)**Pre-treatment mean (SD)Post-treatment mean (SD)Pre-post correlation (*R*)Effect size (*d*)Reliable change (deterioration, no change, improvement)**BADS total71.44 (27.51)100.00 (20.35)0.371.040, 5, 4KIMS_OB^1^40.17 (9.68)44.33 (7.53)0.640.430, 5, 1KIMS_DES^1^26.33 (6.86)28.50 (3.15)0.650.320, 4, 2KIMS_AW^1^23.67 (8.59)29.33 (8.16)0.590.660, 4, 2KIMS_AC^1^21.50 (8.98)25.67 (5.20)0.230.460, 4, 2HAPPI2333.25 (821.02)1497.94 (760.96)0.251.021, 2, 6IIP (*n* = 8)58.44 (18.37)49.75 (18.27)0.560.510, 6, 2UPPS-P NU^2^38.88 (5.84)34.44 (8.31)0.221.050, 4, 4UPPS-P PU^2^45.88 (9.71)37.56 (11.40)0.040.850, 3, 5UPPS-P PM^2^25.99 (6.22)24.78 (5.19)0.530.201, 7, 0UPPS-P SS^2^30.88 (6.45)30.22 (7.26)0.660.270, 7, 1UPPS-P PR^2^23.00 (6.76)22.11 (4.96)0.570.091, 6, 1Group fit2.38 (1.06)3.78 (1.09)− .111.32NA*n* = 9 unless otherwise stated*BADS* Behavioural Avoidance in Depression Scale, *KIMS* Kentucky Inventory of Mindfulness Skills, *HAPPI* Brief Hypomanic Attitudes and Positive Predictions Inventory, *IIP-32* Inventory of Interpersonal Problems---short version, *UPPS-P* UPPS-P Impulsive Behaviour Scale^1^*n* = 6 completed post-treatment KIMS^2^*n* = 8 completed both time points

Discussion {#Sec23}
==========

This open feasibility trial represents the first attempt to evaluate the potential of a DBT-informed approach for individuals with bipolar mood instability occurring outside of full affective episodes. We sought to evaluate the feasibility of recruiting participants to a trial of this nature and the acceptability of the programme to those who were offered it.

Conducting further evaluation of this approach appears feasible (see Supplementary Material [2](#MOESM2){ref-type="media"} for a summary of findings). Given that recruitment was from only a small number of mental health assessment teams over a 6-month period, the rate of participants consented and eligible for the trial per fortnight is commensurate with the feasibility of a larger trial, using more diverse recruitment sources. A recruitment rate of at least 2 participants per month in a future feasibility randomised controlled trial would allow two study sites to recruit 50 participants in just over a year, adequate for feasibility assessment; this trial could examine the impact of using additional referral sources (such as self-referral and primary care) in preparation for a definitive trial. It also speaks to bipolar mood instability being an aspect of BD that patients and clinicians believe deserves specific attention and treatment. Furthermore, clinician feedback supports the acceptability of this approach to potential referrers, and hence the feasibility of future recruitment from mental health teams. In terms of follow-up data collection, 83% of participants starting treatment returned follow-up data at post-treatment and 6 months post-treatment, suggesting that completeness of follow-up data in future trials is likely to be at an acceptable level.

Overall, it appears that participants found the treatment approach acceptable, with 75% of participants completing treatment and only one participant dissatisfied at the end of the therapy period, with none dissatisfied at 6 months post-treatment. Further work is required to determine what should constitute "treatment completion" in terms of session attendance and the rate of therapy completion that renders the intervention viable from a health economics perspective. Examination of the themes arising from in-depth interviews with participants supported the value of the mode of delivery and the therapy content, whilst some themes indicated areas for improvement, for example, modifications to the smartphone app to increase ease of use.

We also sought to examine the extent to which any changes in outcome and process measures are consistent with the intervention having potential as a safe and effective approach for this client group. There was no evidence for any participant showing a consistent pattern of reliable deterioration in their scores on the outcome measures, and it does not appear that the intervention was associated with increased suicidal thinking. It should be noted though that two participants did not complete the end of therapy outcome measures and therefore their possible response to treatment is unknown, although qualitative feedback was provided by one of these participants upon exiting therapy, and this indicated a positive view of the sessions attended and their effects. The current design is not able to test the efficacy of the intervention. Nonetheless, the finding that, on measures of depression, anxiety, general psychiatric symptoms and sense of personal recovery, at least half of participants showed reliable improvement suggests future testing of potential clinical benefit is indicated.

Finally, we sought to examine the performance of candidate outcome and process measures. Where reliable change in a substantial number of individuals was observed, this is consistent with these measures being sensitive to treatment effects and supports their use in future testing of this approach. No or little reliable change was observed on measures of mania symptoms and the Internal State Scale: it is not clear whether this is a consequence of measure insensitivity or due to a genuine absence of change. It is notable that mean levels of mania symptoms in the sample were in the non-clinical range at baseline, which have restricted the potential for decrease on these measures. Amongst the candidate process measures, those addressing impulsive response to affect (UPPS-P positive and negative urgency scales, and to some extent the BADS) and potentially unhelpful beliefs about mood states showed the greatest degree of reliable change across participants, supportive of their use in future evaluations of this approach.

Although commensurate with early-stage testing of a psychological intervention in a little-researched population, our relatively small sample size and the use of a single location and service in the delivery of the intervention limit the generalisability of our findings. Also, data on the typical patient population of the referring services was not available, limiting our ability to compare our sample with the service population. Including a comparison condition in further feasibility testing with a larger sample will be necessary in order to pilot the likely design of a future definitive trial. In addition, this will permit blinding of assessors thus reducing potential for bias. Furthermore, the current study did not select participants on the basis of a severity threshold with regard to IMI: future research should seek to incorporate dimensional measurement of IMI to permit this.

In conclusion, the ThrIVe-B programme appears to be broadly acceptable to both patients and their clinical teams, with several aspects that could be improved. Conducting further evaluation of this approach is likely to be feasible. Following modification to the therapy programme in line with the findings of the current study, future research should seek to evaluate the feasibility of a randomised controlled evaluation of the ThrIVe-B programme.
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**Additional file 1.** Supplementary Material 1. Summary of thematic analysis of qualitative interviews with participants. Table reporting themes, sub-themes and exemplar quotations from thematic analysis of qualitative interviews with participants. **Additional file 2.** Supplementary Material 2. Summary of Findings in Relation to Feasibility Aims. Table study findings in relation to each feasibility aim. **Additional file 3.** Protocol. Group Dialectical Behavioural Therapy for Mood Instability within Bipolar Disorder: An Open Trial. Study Protocol. Study protocol.

App

:   Smartphone application

ASRM

:   Altman Scale for Rating Mania

BADS

:   Behavioural Avoidance in Depression Scale

BD

:   Bipolar disorders

BDI

:   Beck Depression Inventory

BDRQ

:   Bipolar Disorder Recovery Questionnaire

IMI

:   Inter-episode mood instability

DBT

:   Dialectical behaviour therapy

DSM-V

:   Diagnostic and Statistical Manual of Mental Disorders, fifth edition

GAD7

:   Generalised Anxiety Disorder 7-item scale

ITT

:   Intention to treat

KIMS

:   Kentucky Inventory of Mindfulness Skills

PHQ9

:   Patient Health Questionnaire 9-item scale

QoL-BD

:   Quality of Life in Bipolar Disorder scale

ThrIVe-B

:   Therapy for Inter-episode mood Variability in Bipolar

UPPS-P

:   Positive and Negative Urgency, Premeditation, Perseverance, Sensation-Seeking scales
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